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Introduction Methodology for locating 850 and 500 hPa circulation centers Preliminary Results
@In general, there are two methods of studying genesis: 1. Start with first guess position (currently taken from HURDAT?2 or INVEST files @ Subsetting appears to successfully reduce variance
Case Study:Allows for a detailed examination of a system, 2.Find maximum area-averaged V, as second guess position IN composites (see Fig. 2
but the case may or may not be representative of the . Area average taken over 3° radius circle @ Informal testing suggests viablility of using a phase
population of all cases (e.g. Helms and Hart 2012 3.Locate area of minimum difference between signed V, and unsigned total win space to subset cases (see Fig. 3
CompOS|te StUdy: ldentifies prominent features which are @ Additional details exposed by subsetting (see Fig. 3
representative of the set of cases, but important, yet Example of Improving Detail via Subsetting .e.g. open versus closed circulation
highly variable features may be lost in the compositin - - -
Ity . Y P J AllIN+PG ~ — Eastward Tilt — Tilt <200 km — V8%hPa -3 mg-1 Fig. 2. Series of composited 500 hPa
process (e.g. McBride and Zehr 1981 iy e P relative humidity (top row) and the Future Work
@ Solution: Composite on subset of similar cases T = = = ng:teOSrEOrgs\'ln?Oftﬁ\ln\‘;érsdée;ﬁ'0” @ Test and finalize phase space metrics
(C: N Lk : : :
oThe.present study uses a phase SPace to.generate Subsets = e pre-genesis lows. From left to right, the @ Thorough examination of composites
lar approach successful in other studies ik T L . S i d - -
@ Simi S . composites are generated using: @ Extend center finding algorithm to generate first
-e.g. Hart et al. (2006), Wheeler and Hendon (2004 LO column 1) all invests and pre-genesis guess positions independent of best track
e s ) __ g e -Ef-fﬁw"f'fj;’_a-fff%”-fff)_ § < irge-om e sagemen |OW posi’[io NS COI umn 2 ’[he SU b sef Of A” . . I
| S | S = _ » Allows for the inclusion of additional years
Pre-Genesis Phase Space . s ' ‘ column one systems which have an Red ection b y
| | | | | 5 eastward tilt within 45° of due east, >heduce selec 'On. |ase§
@ Select phase space metrics which will best identify current Dé \ column 3) the subset of column two @ Generate composites using data from other models
state of important system structures = T b o /=) - systems which have a tilt magnitude of @ Examine how systems evolve via phase space
-e.g. system tilt, system strength (see Fig. 1 5 5 SN 5 ‘ i o RS less thar} 200 km, and (column 4) the trajectories
| | | subset of column three systems with . . . .
Q ) .
Some potentlallvarllablels {0 use as metrlcs 850 hPa winds between 0 and 3 m s— - How do traje.ctorles differ between develloplng and
~-500-850 hPa tilt direction and magnitude _ _ _ non-developing systems? Between basins? As a
-850 hPa and 500 hPa tangential velocities (V) Invest and Pre-geneSIS COmp sites Subset by 850 hPa V), and Zonal Tilt function of time of year?
- Mid-level temperature anomaly and moisture estward Tilt with Height — Eastward Tilt with Height @ Generate real-time products using the pre-genesis
- CAPE or other measure of instability 400-600 km  200-400 km —200 km —200 km 200-400 km  400-600 km phase space
- Shear direction and magnitude n ! : = , A »€.g. Forecast diagnoses of genesis probability
. (D?é 2 7w :w s o 5 wf ; s ; . .
Ciaplacement of 500 hPa poaition fmmAES!-thuétXStel;l!a%D hPa Tangential Velooiby Cia |acc|m!>!:f¥r§m§n1m Bjﬂ-hpuetmrne-geneSIS |OW EE k ii 33 \E: z . i%\“\\:i%%%% i: j; ?g g 2 :;::;:::;/ OAdapt phase Space to IngeSt Observatlonal data
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Fig. 1. Distributions of example phase space metrics constructed using the
displacement of the 500 hPa center from the 850 hPa center and the 850
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70043 °E, ¢ = 27.78)
20

»

T T T
- LR ST
N=25 ]

» Landsea, C., and J. Franklin, 2013: How 'Good’ are the Best Tracks? - Estimating

and 500 hPa mean tangential velocities. The left two panels are constructed " 5 = Uncertainty in the Atlantic Hurricane Database. Mon. Wea. Hev.

doi:10.1175/MWR-D-12-00254.1, in press.

» McBride, J. L., and R. Zehr, 1981: Observational analysis of tropical cyclone formation. Part
ll: Comparison of non-developing versus developing systems. J. Atmos. Sci., 38, 1132—-1151.

» Saha, S., and Coauthors, 2010: The NCEP Climate Forecast System Reanalysis. Bull.

[ . - .
R I 1 T, TN AL
e L L AL N N NN

\\\'A\\\-\ ~
0= v L
R e <

using all positions from HURDAT2 and the INVEST files from 2005 through
2012. The right two panels are constructed using just the INVEST and
pre-genesis low positions (IN+PG) during this period.

RN LU B A

-20 -20

R T T T T B

3(({/

s
|5 e e e
O e e

Latitude Cifference {median = 12.45 °N,
Latitude Difference (median = 10.95 "N,
Latitude Difference (median = 1470 °N, .
Latitude Difference (median = 13.40 °N, »
Latitude Difference [median = 12.00 °N,
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@ Atmospheric fields: CFSRv2 (Saha et al 2010 Fig. 3. Composites of 500 hPa relative humidity for INVEST and pre-genesis low positions subset based on system tilt and SYODPTIEIE O ST T 10T OIS S prosieon, 7on: 7o 7
- " hPa area-aver ngential velocities. Th nels are arran h that lower panels have weaker tangential win
o First guess positions: (2005-2012 850 hiPa area-ave aged tangential velocities. The panels are arranged such that lowe panels have weaker tangentia qls Acknowledgments
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